Abstract. Calcitonin has an uncertain role in the preservation of bone mass. Since surgical thyroidectomy abolishes the calcitonin secretion in response to calcium, the bone mineral density at the radius shaft and lumbar spine was measured in 60 patients ( (6) .
pause only if parathyroid function is normal. Since the patients were receiving thyroid hormone at suppressive doses, the present study is not able to separate the relative contributions of calcitonin deficit and exogenous thyroid on bone mass loss.
The physiological role of endogenous calcitonin se¬ cretion on the preservation of bone mass is not known. Since thyroidectomy abolishes the calcitonin secretion in response to calcium (1) thyroidec¬ tomized patients apparently provide a model to assess calcitonin influence on the axial and appendicular skeleton.
However, the results of previous studies have not been uniform. Some authors have found a reduced (2, 3) and others a normal (4, 5) bone mineral den¬ sity compared with age-matched controls. In one study the results suggested that the bone mineral density was diminished in postmenopausal thyroi¬ dectomized patients (6) .
The majority of thyroidectomized patients re¬ ceive exogenous thyroid hormone in order to sup¬ press TSH secretion and thyroid stimulation. The role of thyroid therapy on bone mass is a source of uncertainty. Thyroid replacement diminishes the bone mineral density of hypothyroid patients (7) (8) (9) (10) , but its effect on euthyroid subjects is con¬ troversial (8, (11) (12) (13) . Furthermore concomitant sur¬ gical hypoparathyroidism would reduce or abolish the increased rate of bone loss (14, 15 
Biochemical measurements
Blood was drawn in the fasting state to determine the serum levels of calcium (16) phosphate (17) , serum T4 and T3. The hormone concentrations were measured by radioimmunoassay.
B one measurements
The bone mineral density of the spine was determined in both centres with the same type of dual photon densitometer (Lunar DP3, Madison WI) employing 153Gd (1 Ci) as the radioactive source. The results obtained in normal women were similar in both centres (18, 19) and not dif¬ ferent from the results obtained in other Caucasian pop¬ ulations (20, 21) . Since the average bone mineral density of the lumbar spine in normals was not different in both centres, the results obtained in Sao Paulo and Buenos Aires were analysed together.
The bone mineral density of the radius shaft was de¬ termined only in the patients studied in Buenos Aires, using a prototype forearm scanner equipment built at the University of Wisconsin, with Am as radioactive source. The bone mineral density was determined at one third of the forearm length proximal to distal ulna condyle. Tech¬ nical details and normative data have been published (22) . The Figures in parentheses denote numbers of subjects. A significant negative correlation was observed between age and bone mineral density of the radius shaft expressed as Z-score in euparathyroid women ( Fig. 1) , but not between bone mineral density of the spine and age. Furthermore, the length of time after thyroidectomy was not correlated with the bone mineral density of the radius shaft nor with the bone mineral density of the spine in postme¬ nopausal women.
The axial and appendicular bone mass in post¬ menopausal women did not differ in the 6 receiv¬ ing Ts compared with those treated with T4.
Discussion
The results of the present study indicate that the bone mineral density of the peripheral cortical bone in thyroidectomized postmenopausal women was significantly lower than the values observed in controls or in thyroidectomized premenopausal women. A diminution was also observed in the bone mineral density of the lumbar spine, but in this case the difference from controls or thyroidec¬ tomized premenopausal patients only approached statistical significance. On the other hand, the axial and peripheral bone mineral density of thyroidec¬ tomized premenopausal women or thyroidecto¬ mized hypoparathyroid patients was within the normal range.
The difference of bone mineral density between premenopausal and postmenopausal women in the present study is significant, since these two groups of patients did not differ in number of years after thyroidectomy, number of 131I doses, serum levels of calcium, T4, T3, and suppressive dose of T4.
Therefore, the deficit of calcitonin secretion and/or the exogenous administration of thyroid hormones to suppress TSH secretion seem to affect the skel¬ eton differently depending upon the levels of en¬ dogenous estrogen secretion.
Previous studies on bone mass after thyroidect¬ omy have not separately analysed the bone mineral density of premenopausal and postmenopausal women (2-5) nor did they state whether patients with deficient PTH secretion were excluded from the study. Since hypoparathyroidism is associated with an increased bone mass in axial and peripheral skeleton (14, 15) , the exclusion of patients with de¬ ficient PTH secretion is mandatory to analyse the effect of calcitonin deficiency on bone. Neverthe¬ less the bone mineral density of the spine was found to be normal in one study (4) and diminished in a prelimiary report (3) . The peripheral bone mass was found to be normal by Hurley et al. (4) and Lowery et al. (6) . However, the latter report found a tendency in postmenopausal thyroidecto¬ mized women towards a lower bone mineral den¬ sity than in age-matched controls.
Hyperthyroidism causes bone loss (10, 23, 24) and administration of exogenous thyroid hormones to hypothyroid patients provokes a diminution of bone mass (7) (8) (9) (10) . There is, however, some contro¬ versy on the effect of suppressive doses of thyroxine on the appendicular skeleton: in premeno¬ pausal women, some authors found a significative loss (12) and others a normal peripheral bone min¬ eral density (13) . In postmenopausal women Geor¬ gias et al. (11) found no significant decrease, but Taelman et al. (13) observed a diminution of the appendicular bone mineral density. The bone min¬ eral density of the axial skeleton was found to be normal in both groups of women (8, 11 
